Probes of Jet-Disk-Coupling in AGN from 
combined VLBI and X-Ray Observations 
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Abstract. The formation of powerful extragalactic jets is not well understood at 
present as well as the associated key question: "What makes an AGN radio loud?". 
Here we discuss how the combination of VLBI- and X-ray spectroscopic observations 
allows the inter-relation between the accretion flow and the formation of relativistic 
^ . jets in AGN to be explored. 

The Present: The nearby, radio-loud, core-dominated active galaxy NGC 1052 
C ' exhibits strong, relativistically broadened iron-line emission at X-ray frequencies 

. (Kadler et al. 2004). Pronounced variability of the broad iron line was accom- 

panied by an ejection of relativistic plasma into the radio jet in early 2000. 
This behaviour can be interpreted as an instability of the inner accretion disk 
around the central supermassive black hole, which triggered enhanced accretion 
onto the black hole, while a fraction of the inner-disk material was injected into 



O ' the jet. This observational finding demonstrates that the combined analysis of 

VLBI- and X-ray spectroscopic data allows the interplay of black hole accretion 
^ I dynamics and jet production in active galaxies to be studied directly. 

The Future: NGC 1052 is the only AGN with strong broad iron line emission 
, and a bright, compact radio jet detected so far. This makes NGC 1052 the key 

' object for future studies, which address the open questions of black hole accre- 

tion and jet formation. A dedicated monitoring campaign of NGC 1052 with i) 
high frequency VLBI observations and ii) high signal-to-noise X-ray spectro- 
scopic observations provides the ideal approach towards an understanding of the 
unsolved questions in AGN physics. 

The performance of VLBI observations is being continuously improved to- 
wards higher frequencies (yielding higher angular resolution) and higher sensi- 
tivities. Particularly, an oncoming Square Kilometer Array (SKA), capable of 
operating at high frequencies with long baselines, will provide a breakthrough 
in sensitivity. This will allow a much larger number of AGNs, particularly some 
radio-quiet (i.e., weak) objects, to be accessed. 

A significant improvement of black-hole accretion and jet formation studies 
in AGN will come from future X-ray observatories. In Fig. 1, we show simulated 
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NGC 1052 X-ray spectra of current and future X-ray telescopes in comparison 
to a measured XMM-Newton spectrum (Kadler et al. 2004). ASTR0-E2 (Ha- 
jime 2003), which will be launched in early 2005, will yield high X-ray spectral 
resolution throughout the iron line emission energy range. With Constellation- X 
(White & Tananbaum 2003) and XEUS (Parmar et al. 2004) the sensitivity of 
broad iron line studies will increase dramatically. This will disclose other radio- 
loud AGN with considerable broad iron line emission. Direct comparison of the 
accretion flow properties in radio-loud and radio-quiet AGN will allow the un- 
solved mystery of the radio loud/quiet phenomenon to be attacked, or in other 
words to address the question: "What leads some supermassive black holes to 
launch powerful relativistic jets?" 
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Fig. 1. The measured 13 ksec XMM-Newton spectrum of NGC 1052 (Kadlor et al. 2004) and simu- 
lated 13ksoc spectra from CHANDRA, RXTE, ASTRO-E2, XEUS, and Con-X. The spectral model 
consisting of absorbed plasma, power-law, and iron-line emission is shown in the inset panel. 
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